Introduction
In the periodic table, silicon is the fourteenth element. Despite the fact that it normally does not occur in free form, it represents about 25 percent of the outside layer of the world in its joined shape. Silicone compounds are intelligent materials in their extensive variety of valuable applications as far as chemistry science is concerned. The combination of silicon with organic compounds gives special properties that function over a wide temperature that decreases sensitivity to the temperature of materials based on silicone compared to other organic surfactants. These properties can be due to the Si-O bond's performance, mobility and adaptability, fractional ionic nature, and low interaction forces between non-polar methyl groups, qualities specifically identified with the relatively long Si-O and Si-C bonds. Similarly, the Si-O and Si-C size provides a peculiar rotational mobility that enables the atoms to obtain the minimal energy structure at interfaces, providing a significantly lower surface pressure than the organic polymers. The mistake for silicon with silicone is one of the most basic technical errors made by individuals relating to materials. The first "silicon" is used to refer to the basic material, (Si); the second (silicone) to refer to oxygen-attached silicon (Si-O) materials. Silicon is the most fundamental element from which to explore the origin in all silicone chemistry. Since it is not found in the metallic form in nature, quartz silicon is the initial phase in the chemistry. In the textile industry, silicone technology has brought a revolution as it plays an important role in the garment production process. The new age of silicone innovation discovery helps apparel manufacturers to produce practical fabrics, high-Higher molecular weight PDMS is acquired after polymerisation, e.g. hexamethyldisiloxane catalyzed by a strong acid or base as follow:
Classification of Silicon compounds Inorganic silicon compounds
Silicon is the second most plenteous element on the earth after oxygen. Silicon is found as silicate minerals (salts or esters of silicic acid). Sol-gel technique using silicic acid esters and the gel formation of can be occurred into two steps; (a) form silanol groups via hydrolyzed using water molecules and (b) condensate the silanol groups to form a polysilicic acid and form a silicon dioxide (see Fig. 3 
). [4]

Organic silicon compounds
In contrast to the inorganic silicon compounds, different organic groups attached to the silicon may change their properties. [4] Methyl groups 
Equ. (2)
may increase the material's low hydrophobicity and thermal stability, while other groups may behave biocidal or have an effect on molecular incorporation after use. Use organosilanes as precursors, tetraalkoxysilanes can be used in solgel techniques. These compounds contain up to three alkoxy groups attached to silicon and one to three organo-utilitarian groups, capable of building gel hydrophobicity or forming covalent bonds to various constituents. Organo-silanes are used in various applications, such as adhesion and/ or modification of the surface. [4] Chlorosilans are a class of reactive silicon compounds other than alkoxy silans. Methylchlorosilanes detected hydrophobic character in organic material during the preparation of methylchlorosilanes in a laboratory. HCl is discharged by hydrolyzing chlorosilans, which is the major disadvantage of this process. AMINA L. MOHAMED AND AHMED G. HASSABO Fig.3 : Mechanism of the sol-gel prepare [4] The silicones are another class of organosilicon compounds. These are polymeric materials that are attached to silicon with a silicon-oxygen chain and hydrocarbon radicals. The word silicone is taken from the term silicon ketone, so the general equation for silicones (R 2 SiO) n is like ketones (R 2 CO). In addition, the silicone repeat unit is "siloxane," while the most commonly used silicones are polydimethylsiloxanes (PDMS) ( Figure 4 ). PDMS is a class of polymers ranging from fluids to elastomers, based on the chain length and the appended functionalities. 
Classification of Silicones Compounds
Silicones for textile might be classified into three types: Mixed silicones
Silicone fluids
Silicone fluids are basically dimethylpolysiloxane, its chemical structure are illustrated in Figure 5 . It was used for modification the surface of cellulosic fabrics to improve its properties such as hydrophilicity, soft handle and mechanical properties. They were not exceptionally productive in improving surface properties. Silicone fluids are utilized as a primary auxiliary in the finishing fabric bath. The significant limitation of these materials is requirement for higher concentration and curing/setting temperatures (which mean high cost) to guarantee the required uptake.
Reactive silicone fluids
Emulsions of reactive silicones are assuming an expanding part in formulation innovation for water-borne system. Essential applications for silicone emulsions are in automotive polishes, textile finishing and coating. Silanol fluids are steady under normal conditions and have nonionic emulsifiers.
Aminoalkylalkoxysiloxanes with cationic emulsifiers are the best offered materials. PDMS with reactive groups (terminal or on the siliconoxygen backbone). There are two types of reactive groups are regularly utilized in textile industry. These types are:
•
Hydroxyl (-OH) groups at the end silicone compounds, generally knows in the industry as "Silanols".
• Hydride (Si-H) groups bonded to the silicone backbone, and usually known as Si-H fluids, and its utilized to impart hydrophobic properties to the surface.
Chemical structure of silan and silanol compounds are illustrated in Figure 6 .
These compounds are promptly show selfcondensation in the presence of organometallic catalyst, which lead to high molecular weight silicone polymer and impart permanent elastomeric properties to the surface. Reaction of these compounds with silanes lead to cross-linked network covered the surface.
Functional silicones
Functional silicones are depend on PDMS (polydimethylsiloxane) backbone and are modified to have functional groups to binding with the surface. In addition, amino or polyalkoxy have the same function like PDMS.
These function s include amino (-RNH 2 ), carboxyl (-COOH), epoxy (CH 2 CHO) or polyalkoxy (EO/PO). The following formula represents this category of molecules: Amino silicones are the most broadly utilized silicones in textile applications to achieve a permenat softness to textile fabric. Carboxysilicones are used to impart a silky hand to the fabric surface. These silicones additionally can be utilized in conjunction with different silicones as a feel enhancer. It can be utilized in relation with silanol, epoxy and amino silicones fluids. Epoxysilicones confer a soft hand to different textile materials. It assumes an essential part in giving the crease recovery and enhanced tear strength. Therefore, it is offer one of the best surface property improvement.
Functional Reactive silicones
This is the most important class of silicone materials, which have combination of some properties together in the same compounds. In AMINA L. MOHAMED AND AHMED G. HASSABO this way, this class of materials can offer softness, hydrophilicity and elastomeric properties to the treated fabrics. In this class, two types of materials are included:
• Amino silicones with terminal silanol or alkoxy groups
• Amino silicones with poly-ethoxylates.
These compounds guarantee a successful silicone distribution and good sorption because of presence of amino groups. These compounds are applied in macro or micro emulsion form to textile materials in presence of nonylphenylethoxylates or laurylalcoholethoxylates.
Mixed silicones
Mixed silicone compounds are silicones with various functionalities, reactivates and molecular weight. The mixing improve many properties which can't be develop with one silicone compounds, for example:
• Mixing a silicone compounds with high amino, low viscosity with low amino, high viscosity
• Mixing of amino silicones with ethoxylated silicones Such mixes offer interesting hydrophilicity, soft handle, antistatic and tear-resistance properties.
Role of Silicon in Textile Industry
Siloxane compounds with hydroxyl or dimethyl groups are important for textile applications such as:
• Spinnerets lubricants in Synthetic fibre production • spinning aids for fiber finishes • Yarn finishing agents • De-foaming agent in coloring and finishing processes • Finishing agent for textile • Silicone rubber for roller covers
Polysiloxanes are presence in oil form and they utilize through two methods: a. using solvent b. using oil in water-emulsion Because of its wide range of use to various textile silicones have proved to be an excellent tool in the hands of finishers. Silicones offer to the textile the accompanying points of interest:
• Enhanced full and fresh handle • Permanent water repellency • Better clearness of shading and color • Resistance to water and oil • Enhancing in physical properties such as a. Better sewability of garments b. Improve the abrasion resistance c. Improve the tear strength d. Enhance the crease recovery angle
Applications of Silicone in textiles fields
In the textile industry, variations of silicone products are used. These include polydimethylsiloxanes, amido, functional amino silicones, silicones of methyl hydrogen, functional silicones of epoxy, hydroxy silicones, polyethers of silicone, and silicones of epoxy polyether. [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] Polydimethylsiloxanes are the most widely recognized silicone repellents. It have a special structure, which gives the ability to form hydrogen bonds and shows repellency consequences for the external fibre surface. It was intended to be permanent finishes contain a silanol and/or silan groups. The silanol and silan groups were react in order to form a 3D cross-linked sheath around fibres. Silicon repellent agents offer a high level of water repellency at moderately low concentrations. However, their repellency can be decreased if overabundance sums are applied. They are durable against washing, cleaning and soil repellency. Silicone repellent agents can be applied using either exhaustion or pad-dry-cure methods.
Silicone Compounds as Antibacterial Agents
Silicon based antibacterial agents (siloxane sulfopropylbetaine) with a reactive alkoxysilane group have been effectively prepared from diethoxymethylsilane, N-dimethylallylamine and 1, 3-propanesultone. It contains both quaternary ammonium and reactive siloxane groups. Due to their ability to react with covalent bound onto the cellulose surface through finishing step. It have been utilized to confer antibacterial property to cotton fabrics. Antibacterial, hydrophilic, mechanical and thermal properties of the treated cotton fabrics have been investigated systematically and the result demonstrate that breaking strength and hydrophilicity have been extraordinarily enhanced. Then again, treated cotton fabrics provide great antibacterial activities against both gram negative and gram positive microbes. Likewise, they demonstrate no toxicity to animals and skin stimulation. [15, 16] 3-mercaptopropyltriethoxysilane have been utilized to achieve whereby strong antibacterial properties, in which, it have been used to introduce thiol-reactive groups to cotton fabrics through a condensation reaction by the reaction of the ethoxy end group of the silicone compound and hydroxyl group of the cotton surface. At that point, the thiol functionalzed cotton fabrics have been reacted with the epoxy group of the quaternary ammonium salts of glycidyltrimethylammonium chloride form a chemical bond through thiol-epoxy click reaction. Many analytical techniques have been utilized to provide the reaction, for example, FT-IR and SEM examination. Dyeing performance, Mechanical, antibacterial and washing properties of the treated fabrics have been evaluated. The results provide the formation of chemical bond between silanized cotton and the epoxy group of quaternary ammonium salt prompted imparting permanent antibacterial properties of treated cotton fabrics. N-halamine compounds have additionally much interest as an antimicrobial materials, because of their most ideal qualities, they are rechargeable, non-poisonous to human and they have antimicrobial properties against a few microorganisms. [18, 19] Therefore, different N-halamine siloxane have been successfully prepared ,such as 4-(3-triethoxy silylpropoxyl) 2,2,6,6-tetramethyl pipridine, 5,5-dimethyl-3(3-triethoxy silyl propyl) hydanation, 3-triethyl silylpropyl 1-2,2,5,5-teramethylimidazolidine and 3-(3-triethoxysilylpropyl) 7,7,9,9 tetramethyl-1,3,8 -triazaspiro decane -2,4dione. [20-26] These compounds have been used to produce antimicrobial cotton fabrics, and they were efficient antimicrobial agents against a wide spectrum of microorganisms. Chen et al [27] have been present an effective polymeric N -halamine siloxane onto cotton surface as a permnant antimicrobial agent, this compound have been prepared through a hydrosilylation reaction of poly(methyl hydosiloxane) and tertbutyl acrylate. Tethering siloxane monomer have been copolymerized with acrylamide to prepare another copolymer for treatment cotton surface to enhance the antibacterial properties against both Gram-negative and Gram-positive microbes. Polymerization of vinyl N-halamine acrylamide monomer with silane containing monomers have been occurred and the alkoxy groups were hydrolyzed and then reacted with cotton fibers via formation of silylether bonding. Chlorination process give the cotton fabrics a good antibacterial activity. [25, 30] Because of their significance, quaternary ammonium salts have been generally utilized for treated many textile materials. [29, 31] Polar and nonpolar interaction are the suitable interaction mechanism, which could be occurred between microbes and quaternary ammonium salts. Firstly, the polar interaction could be happen through cationic ammonium group of the quaternary ammonium salts, which attack the negative charge of cell membrane of the organisms. Moreover hydropobic chain of the quaternary ammonium compound have a non-polar interaction with the cell itself, the hydrophobic groups cause an interference of all key cell work by means of penetration into the microorganism cell. Therefore, increasing the carbon atom of the alkyl chain of the quaternary ammonium salt cause increasing the antibacterial activity of the finishing agent. Due to the polar interaction, silicon compound formed a complex with microbe, which subsequently interfere with all the proteins activity incorporating the important functions in the cell membrane of the bacteria. Quaternary ammonium salts containing siloxane group have been utilized as a part of based fabrics by means of covalent bonds and it can't be absorbed into the body through reaching of the treated fabrics and the skin. Along these lines, it consider as antibacterial agent and it has been utilized as a part of modern applications for many years ago. [35] Quaternary ammonium nanoparticles having 3-(trimethoxysilyl)-propyl octadecyl-dimethyl ammonium chloride and sodium alginate have been prepared by ionic gelation with 99 nm particle size. Treated cellulosic fabrics with these nanoparticles demonstrated a good durability even after 30 washing cycles. Impregnation of biocides in silica nano particles was additionally a method for give antimicrobial property to cotton fibres. Mahltig et al [43] has been explored the impact of silica covering embedded with various biocides, ,for example, cetyltrimethylammoniumbromide, octenidine and colloidal silver in which the silica sol solutions have been synthesized from tetraethoxysilane and 3-glycidyloxypropyltriethoxysilane and it affect the antibacterial property of cotton fabrics and exhibit high inhibition zone against the fungi Aspergillus niger. Alkoxy groups of alkoxysilanes were hydrolyzed and produce silanol groups, which condensed together or with hydroxyl groups of celolulosic fibres to form a covalent bond between -SiOH and -OH groups and cause increasing in the durability and washing resistant. 
Silicone Compounds as Flame retardant Agents
With an increase in temperature, a fire retardant agent is used to make products less flammable. Of starters, it operates through various strategies to absorb energy away from the fire or to remove the oxygen to reach the gas or fuel. Polymers for fire-resistant applications are interesting, and the silica nanoparticle is another form of fire-resistant nano-composite nanoparticles. A polymer's flame retardant behaviour is characterized by various procedures or variables, such as spread speeds, burning levels, combustion attributes, etc. One of the main characteristics of the fire retardant is the creation of char which produces a coating that hinders oxygen penetration and provides a protective layer between heat and gas. The best ingredients for shaping burn are phosphorus and silicone compounds. [11, 45] Sol-gel derived silica coatings have been exploited to reduce the flammability of cotton fabrics.
[46] Tetraethylorthosilicate (TEOS) has therefore been used as a precursor to silica coating. Thermal behaviour and fire resistance of the treatment fabrics have been enhanced. In addition, the coatings could decrease the heat release rate and increase the ignition time of fabrics.
[47] On the other hand, various precursors for silica or other oxidise stages and parameters of the procedure are related to the morphology of coatings derived from sol-gel. The impact of temperature and time of thermal treatment and the precursor was fully explored in the first: water molar ratio on cotton fire retardance. [48] It was found, in particular, that significant improvements in cotton heat flux resistance were achieved by completing the sol-gel preparation at 80°C for 15 hours, keeping 1:1 water: tetramethylortosilicate (TMOS) molar ratio. [49] Depending on the length of alkoxy groups attached to silicon, tetramethylortosilicate (with four methoxyl groups) tetraethylorthosilicate (with four ethoxyl groups) and tetrabutylorthosilicate (with four butoxyl groups) is one of the important roles in reducing/increasing flame spread. Hence, it is shown that the higher the reduction in flame spread is the shorter alkoxy group. [50, 51] In comparison, the number and type of hydrolysable groups attached to silicon indicate that: (i) alkoxysilans with a low number of hydrolysable groups (i.e., two or three) such as TEOS increase in smoke release and nature / morphology, (ii) replacement of an amino group (APTES) with an alkyl chain (TEES) promotes the production of a reduced and thinner residue and (iii) compounds with a high number of alkoxy functionalities, improve the flammability of the fabrics. 
Silicone Compounds as Water and Oil Proofing Agents
Wenzel and Cassie-Baxter are the suggested template to explain how superhydrophobic surfaces can be constructed by (i) roughening the same through microstructures or nanostructures and/or ii) minimizing surface energy due to waxy materials embedded at the top of the structures. For example, a micro-processing approach for rough surface synthesis and consequent treatment with silane or fluorine-containing polymers to minimize surface heat. Roughened surfaces are usually prepared by putting nano-sized particles on the substrate using sol-gel technique and are particularly suitable for fabric, glass and paper applications. [56] Sol-gel methods of fluoroalkylsilanes combined with other silane compounds used to have a co-condensate in many work. In these nano-composites, inorganic and organic networks are covalently connected and homogeneously combined at the nanometre scale, which improve the mechanical properties of treated materials. It also provides an outstanding adhesion of the coatings on various substrates such as fabric, glass and polymers. Use organically modified alkoxysilans containing aliphatic or heavily fluorinated groups in the long chain, solgel provides broad potential for manufacturing water and oil repellent fabrics. [56, 57]
A highly hydrophobic and oil-repellent cotton cloth by sol-gel procedures through a one-stage application of altered silica-based coatings. In the middle of the acid catalysed hydrolysis of TEOS or fluorinated alkoxysilans, which can advance the silane adsorption to the OH of the cellulose structure by hydrogen bonding. Sol-gel's use of a fluorinated alkoxysilane on cotton fabrics is a promising method for fabric finishing to offer enduring hydro and oil repellence. In addition, using water and oil measurements, a good contact angles and lower absorption time values were obtained on treated cotton. [58] Another process for preparing super hydrophobic cotton surfaces was tested on epoxy-functionalized cotton textiles through complex coating of amino and epoxy functionalized silica nanoparticles (SiNPs). This approach developed a surface roughness of two dimensions, followed by stearic acid hydrophobization. In addition, the interaction between fibre and silica coating is improved. The resultant coating demonstrated robust cellulosic layer superhydrophobicity. [36, 59] Another process was used to prepare superhydrophobic cellulose surfaces by chemical vapour deposition followed by hydrolyzation and polymerization.
[60] The initial step of this process is to expose cotton to a saturated atmosphere with trichloromethylsilane, and then to hydrolyze the remaining Si-Cl bonds, the cloth has been immersed in an aqueous pyridine solution. Eventually, the resulting application layer does not have any changes in colour and/or morphology after drying at 150°C for 10 minutes. 
Silicone Compounds as Softening Agents
Silicone softeners enhance the products to give a silk soft hand, great lubricity, tear strength, abrasion resistance and good crease recovery and so on. Silicone softeners are more costly than fatty softeners. It demonstrates incredible durability and temperature stability. [66, 67 ] Because of the specific properties of silicone compounds, and additionally their higher adequacy comparing to normal auxiliaries, silicone-based finishing agents for textile industry have a significant important. The most imparted properties to textile fabrics depending on its adaptability of backbone and low surface energy are:
1. highly decreasing in fiber friction which impart the soft hand to fiber and fabric and 2. hydrophobic fiber surface prompting water repellency up to extremely high level.
Silicone have many applications in the textile industries including different silicone compounds such as polydimethylsiloxanes, amido, amino functional silicones, methyl hydrogen silicones, and epoxy functional silicones, hydroxy practical silicones, silicone polyethers and epoxy polyether silicones. [5, 6] Silicone softener has high impact on increasing the soft hand feel of cotton fabrics, silicone softener gives water repellent property to the materials. Such water repellency is given by methyl groups, which are arranged and appended to the fiber surface by silicone bond. [68] Wrinkling of the cotton fabrics is depending on the chemical properties of the fibers. Wrinkle resistance is gotten by easy care finishing. [66] Silicone oils have a very important role in textile finishing. Many important requirements like improving the softness, hydrophobicity, whiteness, fastness. The advancement of silicone softener is still under investigation. In the textiles, silicones are applied from various conveyance frameworks to give different advantages like lubricating, softening, foam control or hydrophobic coatings.
[1] A hydrophobic finish was one of the main uses for silicones on cotton fabrics. Coincidentally, this effect was noticed in a pilot plant for the manufacture of dimethyldichlorosilane, where it was noted that towels and paper were more hydrophobic. There are two types of silicone softeners used in fabric finishing at the moment.
Methyl oils
In fabric softening applications, methyl oils (polydimethylsiloxanes) are first used. For example, shiny surface tastes and a novel soft handle made them quickly popular. The possibility of crosslinking Si-OH or Si-OR ending species on the texture to acquire interpenetrative networks and elastomeric impacts is a very fascinating element. Methyl oils are used in the pigment printing method as sewing thread lubricants to promote soft hand and rubbing speed. For the processing of fibers used in pillow fillings, crosslinkable organisms are used.
Amino oils
Amino oils (amino-utilitarian organopolysiloxanes or aminosilicones) are the silicone class that naturally dominates the current market of softeners. This is related to their good soft-handle quality. Aminopropyl and aminoethylaminopropyl-silicones are the most well known products of this softener class. The characteristics of the softeners can be modified in different ways, including:
• Useful groups • Molecular weight (described by oil viscosity), regulated primarily by x; calculation of substituted groups, y (amine number); distribution of substituted groups in the chain; chain end X, which may be reactive / cross-linkable (X = OH or OR) or end (X = Me).
Chemical character of the functional group
Homopolymers of dimethylsiloxane show exceptionally weak softener performance and hardly affect fiber wettability. The purpose behind this activity is weak fiber contact and consequently uneven surface dispersion. Epoxy-silicones are stronger softeners than dimethylsiloxanes due to polar interactions between polymer side chains and cellulose and giving observable hydrophobic effects. Amino-silicones are better than epoxysilicones, most likely due to a significantly improved orientation and superior fiber surface distribution due to strong dipole-dipole hydrogen bonding and electrostatic fiber interactions, especially with cellulosic materials. In this way, it is possible to continuously represent the treated fabric. The result is low fiber friction and a hydrophobic surface. Aminoethylaminopropyl and cyclohexylamino silicones with similar structures have a similar softening effect. Textile materials treated with cyclohexylaminosilicones are more hydrophilic in light of weaker fiber interactions. As a standard, aminoethylaminopropylsilicones appear to be better than other known useful silicones containing amino groups (counting aminopropyl) or amine subordinates (for example, amido groups) in terms of imparting softness to the fabric, most likely due to the connection between amino groups located nearby. In making fabric softness, silicones with primary amino groups are more effective than those with secondary amino groups or amine derivatives. Molecular simulations have recently confirmed this experimental finding and it is concluded that secondary amino groups are not as effective in increasing the attractive interaction (and therefore softening) compared to primary amino groups.
Testing and evaluation of Silicon incorporated textiles
Most widely used analytical methods for organic materials can also be extended to silicones. The analytical methods applicable to the identification and characterization of silicones have been clarified in many publications. [1] Fourier transform infrared spectroscopy (FT-IR) is generally accessible and makes the detection of silicon on the fabric substrate by a simple process. Silicones have 1260, 1100-1000 and 770 cm -1 bands of absorption, which ensures the amounts can be differentiated as low as 1 percent. This method can discriminate between polydimethylsiloxane, groups of trimethylsilyloxy and products of copolymer. For the identification of silicones adsorbed on a surface, other infraredbased methods such as FT-IR/ATR or FT-IR/ DRIFT are particularly used. As a norm, the silicone coating at the surface's highest point is thin and is a distinctive signature of the surface's bulk. Notwithstanding infrared techniques, atomic attractive reverberation spectroscopy (NMR) can be used to acquire polymer structural information 1 H, 13 C and 28 Si NMR recognizes data such as methyl, vinyl, phenyl or polyester groups on the form of organic substituents on the silicone skeleton and discern the degree of substitution in these polymers. X-ray photoelectron spectroscopy (XPS) and time of flight-secondary ion mass spectrometry (TOF-SIMS) are more complex techniques for detecting and characterizing silicones within the 10-50 Å surface range. [62,
69, 70]
Confocal Raman Microscopy (CRM) is commonly used as an add-on to other molecular spectroscopy methods, such as UV-vis, FT-IR, and NMR. Exploring these dispersions inside polymers is particularly suitable. [71] Nevertheless, the interpretation of the Raman profile information is intertwined with the air / sample interface refractive impacts. [72-74] A range of Confocal Raman Microscopy provides data on normal vibration modes within a sample for their chemical groups. Raman spectroscopy is particularly profitable for the identification of natural and synthetic fibers such as cotton, linen, polyester and nylon. [75-79] Gel permeation chromatography (GPC) using a refractive index detector helps one to obtain midpoints of molecular weight and data about appropriation. Nevertheless, often the residual Si-H levels are too small for analysis to be taken into account (e.g., as after a hydrosilylation response). A more effective approach here is gas chromatography paired with a thermal conductivity detector (GC-TCD). This technique works indirectly when the sample is hydrolyzed in the presence of a base as a catalyst to analyze the hydrogen produced.
Toxicology of silicones compounds
Silicones are used as part of a wide range of uses. Such silicones contain linear and/or cyclic reactive oligomers with low molecular weight and/ or methyl siloxanes and/or polydimethylsiloxane (PDMS) polymers with viscosities from 10 to 100,000 or above. The lowest molecular weight of linear silicon material is the highly volatile unstable hexamethyldisiloxane (Me 3 SiOSiMe 3 , HMDS) which is not generally toxic. Nonetheless, recent data revealed an earlier outbreak of testicular and kidney tumors in male rats exposed by inhalation to high levels of pollution. Certain linear structure of three, four, or five siloxane silicone materials has not shown any dangers in the studies to date, but the data is minimal to long-term use. [84] By traditional penetration paths, the products have severely limited absorption. Higher molecular weight silicon polymers and linear PDMS materials with low molecular weight are not mutagenic, disruptive, or severely toxic. [84] Trimethylsililoxy end-blocked PDMS polymers (Me 3 SiO(SiMe 2 O) n SiMe 3 ) with 10 to 100,000 viscosities are the most widely used silicones. Via standard ingestion channels, which are either oral or dermal, these substances have shown no toxicity. There is no suggestion of mutagenic or genotoxic effects in vitro. Repeated oral or dermal doses with varying viscosities did not have antagonistic effects on a variety of groups of mammalian species. There is no evidence from studies conducted with rats or rabbits of regenerative or teratogenic effects of PDMS.
Generally speaking, this information shows no PDMS threat to men.
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Silicones Compounds and their Impact on the Environment
For the remainder of their life cycle, countless are guided to determine the fate and impacts of silicones in the world. Environmental discharges from polydimethylsiloxane (PDMS) products are fully controlled and should be approved by regulatory experts as far as possible. The environmental future of silicones depends on the way of use, the physical form of the material, and the distribution technique to a great extent along these lines. Low molecular weight PDMS polymers (< 1000 Da) are used as part of personal care products as well as household care. High molecular weight PDMS polymers are important for industrial and domestic use as antifoams and ointments. [85] In any case, a more imperative application is, for example, as a "solid" silicone, PDMS-based rubbers or sealants that can be used either at home (e.g., shower sealants, preparation of product or baby teats) or in a variety of industrial applications such as material or textile coatings, hardware, silicone moldings and elastic gaskets. These were changed back to inorganic materials, amorphous silica, carbon dioxide, and water vapour in some situations. "Solid" silicones, high and low molecular weights used for cleaning off products, such as shampoos, hair conditioners or silicone antifoams in cleaners, turn out to be a part of industrial sewage. The same applies to PDMS used in pharmaceuticals as an anti-flatulent. High molecular weight silicones are essentially insoluble in water, and are subsequently adequately expelled from civil wastewater into the sludge during wastewater treatment as a result of their high limiting potential for organic matter. Broad reviews show that more than 95 percent of silicones are expelled from effluent along these lines, and that focusing on released effluent limits recognition levels (5 μg/l). [86] Practically no take-up into the plants has been seen, which is inevitable with creature thoughts revealing that high molecular weight PDMS is too big to go through either plant or animal organic movies. Wide analyses ranging from small-scale laboratory tests to field trials indicate that sewage-sludge bound PDMS is contaminated by interaction with clay minerals in soils. For coating, silicones have been commonly used. Silicones are provided as an emulsion or liquid. Even when treated with very low concentrations, silicones yield good performance. This very low concentration will ensure limited environmental and ecological effects. Polydimethyl siloxane (PDMS) is highly resistant to micro-organism bio-degradation, but under exceptionally strong degradation occurs. Catalyzed PDMS hydrolysis and oxidation result in low molecular weight (a) siloxanols and (b) sillanols being divided. PDMS is environmentally idle and has been found to have no effect on microscopic organisms that consume oxygen or are anaerobic. It does not hinder the cycle of biological treatment of sewage. There were no adverse effects for germination of seeds, survival rates or mass harvesting of plants. Nitratethe loss of nitrogen in the presence of liquid PDMS has not changed, which does not induce critical results in populations of microorganisms. There is no evidence that PDMS can inhibit in a few products the microscopic organisms that are responsible for nitrogen fixation. Silicon has a strong weaving and finishing usefulness. Since the textile industry dominates fluid operations, it is possible that silicones migrate by sewage, either from scouring processes or from bath finishes. Essentially, even after anaerobic assimilation, all silicone compounds are kept on the sludge. The silicone content of the sewage sludge returns amorphous silica. We decay chemically at the level where sludge is used as a switch in soil. This eventually changes back to normal substances, inorganic species of silicone, carbon dioxide, and water over the silicones.
Safety and Precautions during Application
Because most silicones are important to water-insoluble textile material finishing agents, emulsion is set up in an appropriate aqueous system. When choosing a suitable emulsifier, it should be noted that any product with high wetting and/or rewetting properties must be held a tactical distance from it as these operators continue to invalidate the water repellent qualities of the silicone finish. The cumulative emulsifier is the one that reduces cotton handling of silicones. The volume and size distribution of the emulsified molecules, temperature and the concentration of impurities are the factors of emulsion stability. Non-ionic emulsifier from the largest and fastestgrowing emulsifying agent classes. Some of the ingredients used to emulsify silicone oil are fatty alcohol polyethoxylates, octyl, nonyl phenol polyethoxylates. Mostly, silicone oil (30% liquid emulsion oil) should be the emulsion of silicones used as softeners in the fabric. The relevant criteria for the use of silicone emulsion to be considered are:
• The cotton cloth to be manufactured shall be washed and shall not contain any residue from the coloring operations / processes.
• The cotton fabric should be made with the necessary quantity of silicone impregnated.
• After impregnation, the cloth should be dry and eventually acidic at elevated temperature so pH.
Most of the organometallic salts of copper, tin and zirconium are used as catalysts to be added to the dye bath comprising the diluted silicone emulsion. Amino silicones were used as softening agents, along with their modified ones. We give a constant, comfortable hand and a small recovery angle raise. In the case of poly(methyl hydrogen sliloxane), the emulsion must not come into contact with alkali, as it causes the release of gaseous hydrogen, which is reasonable for a fire hazard. The jerry's highest point may contain the commercial emulsion of silicone must have a small gap to release any hydrogen that can be released through storage and maintain an explosion, or splashing the emulsion when the top of the jerry can be opened.
Advantages of Curing Silicones in Materials
  When completely cured, silicones give a lasting finish, they are ideal for developing a cross-linked device that joins the network of cotton fabrics.
  A 3D cross-linked silicone can be used to finish waterproof.
  Cross-related silicones provide a substantial degree to the cotton body / piece of clothing   A soft and smooth touch is also imparted to the textile fabric layer   Improvement in the quality of textile fabrics due to the cross-related composition of the fabric.
A superior modification of resilience and hydrophobic quality can be accomplished by selecting a suitable cross-linking site and a good catalyst for a silicone curable polymer.
Conclusion
Silicon and its using in textile industries have been discussed well during this review including silicone chemistry, nomenclature and their classification. Classification of silicone compounds to inorganic and organic compounds have been investigated and reported. In addition, classification of silicone compounds for textile finishing application including silicone fluid, reactive silicone fluid, functional silicone, functional silicone reactive and mixed silicones were explored and classified. Furthermore, the role of silicone and its application in the textile industry as an antibacterial, flame retardant, water and oil repellent and softeners Agents have been monitored. From another point of view, evaluation and analysis for silicone integrated textiles, toxicology of silicone products, impact on the environment, health precautions and advantages of silicone curing of materials were discussed and explained in the review.
